FOR THE PURPOSES OF INFORMATION ONLY 
codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


AM 


Annenia 


AT 


Austria 


AU 


Australia 


AZ 


Azerbaijan 


BA 


Bosnia and Herzegovina 


BB 


Barbados 


BE 


Belgium 


BF 


Burkina Faso 


BG 


Bulgaria 


BJ 


Benin 


BR 


Brazil 


BY 


Belarus 


CA 


Canada 


CF 


Central African Republic 


CG 


Congo 


CH 


Switzerland 


CI 


Cdie d' I voire 


CM 


Cameroon 


CN 


China 


CU 


Cuba 


CZ 


Czech Republic 


DE 


Germany 


DK 


Denmarlc 


EE 


Estonia 



ES 


Spain 


LS 


FI 


Finland 


LT 


FR 


France 


LU 


GA 


Gabon 


LV 


GB 


United Kingdom 


MC 


GE 


Georgia 


MD 


GH 


Ghana 


MG 


GN 


Guinea 


MK 


GR 


Greece 




HU 


Hungary 


ML 


IE 


Ireland 


MN 


IL 


Israel 


MR 


IS 


Iceland 


MW 


IT 


Italy 


MX 


JP 


Japan 


NE 


K£ 


Kenya 


NL 


KG 


Kyrgyzstan 


NO 


KP 


Democratic People's 


NZ 




Republic of Korea 


PL 


KR 


Republic of Korea 


PT 


KZ 


Kazakstan 


RO 


LC 


Saint Lucia 


RU 


LI 


Liechtenstein 


SD 


LK 


Sri Lanka 


S£ 


LR 


Liberia 


SG 



Lesotho 

Lithuania 

Luxembourg 

L^ttvia 

Mon^» 

.Republic of Moldova 
Madagascar 
The former Yugoslav 
Republic of Macedonia 
Mali 

Mongolia 

Mauritania 

Malawi 

Mexico 

Niger 

Netherlands 

Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Viet Nam 


YU 


Yugoslavia 


ZW 


Zimbabwe 



INTERNATIONAL SEARCH REPORT 



rnationai Appiication No 

PCT/EP 98/04036 



A. CLASSIFICATION OF SUBJECT MATTER . , 

IPC 6 A61K35/74 A23C9/123 A23L1/03 






Accordlno to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED ^ 


Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A61K A23C A23L 


Documentation searched other than minimumdocumentation to the extent that such documents are included m the fields searched 


Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


DR. J. LJ. RASIC ET AL. : "FERMENTED FRESH 

MILK PRODUCTS, VOLUME 1: YOGHOURT, 

SCIENTIFIC GROUNDS, TECHNOLOGY, 

MANUFACTURE AND PREPARATIONS." 

1978 , DR. J. LJ. RASIC ET AL. , BEOGRAD, 

YU XP002052238 

cited in the application 

see page 114, paragraph 1 - paragraph 2 

see page 115; table 31 


1,4-7,9, 
10 

2,3,8 


X 
Y 


T. YAESHIMA: "BENEFITS OF BIFIDOBACTERIA 
TO HUMAN HEALTH." 

BULLETIN OF THE INTERNATIONAL DAIRY 
FEDERATION, 

no. 313, 1996, pages 36-42, XP002052237 
cited in the application 
see page 41, left-hand column, line 1 - 
right-hand column, line 5; figure 13 

-/- 


1,4-7,9, 
10 

2,3,8 


j y 1 Further documents are listed in the continuation of box C. 


j Patent family members are listed in annex. 


' Special categories of cited documents : ^^^^^ document published after the international filing date 

or pnority date and not in conflict with the application but 
"A" document defining the general state of the art which is not ^^^Q^^ to understand the principle or theory underlying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the international -x- document of particular relevance: the claimed invention 

filing date cannot be considered novel or cannot be considered to 
T" document which may throw doubts on priority ciaim(s) or involve an inventive step when the document is taken alone 

which is cited to establish the publication date of another y . document of particular relevance: the claimed invention 

citation or other special reason (as specified) c. in not be considered to Involve an inventive step when the 
"O" document refernng to an oral disclosure, use. exhibition or document is combined with one or "i0'"®^^*^®';^5*ich doct^^^ 

other means ments. such combination being obvious to a person skilled 

"P" document published prior to the international filing date but "^^ 

later than the priority date claimed & " document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 


12 November 1998 


20/11/1998 




Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 

Ryckebosch, A 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



-national Application No 

PCT/EP 98/04036 



C.(Continuation> DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



P,x 



Citation of document, with indication. where appropriate, of the relevant passages 



EP 0 577 904 A (SOCIETE OES PRODUITS 

NESTLE S.A.) 12 January 1994 

cited in the application 

see page 5, line 44 - page 6, line 25; 

cl aims 

EP 0 457 539 A (KUREHA KAGAKU KOGYO 
KABUSHIKI KAISHA) 21 November 1991 
see page 2, line 28 - line 31; claims 
1,2,9,10 

PATENT ABSTRACTS OF JAPAN 

vol. 098, no. Oil, 30 September 1998 

& JP 10 158178 A (YAKULT HONSHA CO LTD), 

16 June 1998 

see abstract 



Relevant to claim No. 



2,3 



1,4-7,9, 
10 



Fonn PCT/IS A/210 (conttrujation ol second sheet) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



internaiional application No. 

PCT/EP 98/04036 



Box I 



Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



^' because they relate to subject matter not required to be searched by this Authority, namely: 

Remark: Although claim 10 ^, ^ / ■ ^ 

is directed to a method of treatment of the human/ammal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 



□ 



^' ' ' becSmey relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be earned out. specifically: 



3. [ I Claims Nos 



because 



they.are dependent claims and are not drafted in accordance with the second and third sentences of Rule6.4{a). 



Box II Observations where unity of invention is lacking(Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1.1 — I AS all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' — * searchable claims. 



2. □ As all searchable claims could be searched without effort justifying an additional fee. this Authonty did not invitepayment 
of any additional fee. 



3 I 1 AS only some of the required additional search fees were timely paid by the applicant, this International Search Report 

I 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4 I I No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
— resthcted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



|~~| The additional search fees were accompanied by the applicant's protest. 
[~j No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1))(Ju!y 1992) 



INTER^l 



S.TIONAL SEARCH REPORT 



Inlormation on patent family members 



national Application No 

PCT/EP 98/04036 



Patent document 
cited in search report 


PubJication 
date 


Patent family 
member(s) 


Publication 
date 


EP 577904 A 


12-01-1994 


AT 


153063 


T 


1 c_nc_i QQ7 




AT 


172245 


T 


iD lU l3l70 




AU 


673525 


B 


1 A—1 1—1 QQd 




AU 


4158793 


A 


1 'i— ni —1 QQ^ 




CA 


2099856 


A 


f17— m — 1 QOA 




CZ 


9301343 


A 






DE 


69219768 


D 


1 Q-flfi— 1 QQ7 




DE 


69219768 


T 


Ofi— rtfl— 1 QQ7 




DK 


577904 


T 


57—1 n— 1 QQ7 




EP 


0768375 


A 


1 fi-n/1— 1 QQ7 




ES 


2102485 


T 


ni — no— 1 QQ7 




FI 


933002 


A 


(17— ni —1 OQ^ 




GR 


3024219 


T 


•>i — 1 n—^ QQ7 




HU 


68567 


A 






JP 


6315373 


A 


1 K-1 1—1 QQA 




NO 


932408 


A 


n7-ni -1 QQ4 




NZ 


248057 


A 


28-08-1995 




PL 


299542 


A 


21-02-1994 




SK 


71293 


A 


06-07-1994 




US 


5494664 


A 


27-02-1996 




US 


5603930 


A 


18-02-1997 



EP 457539 


A 


21-11-1991 


JP 


1942733 


C 


23-06-1995 








JP 


4218501 


A 


10-08-1992 








JP 


6078367 


B 


05-10-1994 








AU 


625531 


B 


16-07-1992 








AU 


7702291 


A 


28-11-1991 








CA 


2042426 


A,C 


16-11-1991 








DE 


69101080 


D 


10-03-1994 








DE 


69101080 


T 


05-05-1994 








ES 


2048560 


T 


16-03-1994 








KR 


9404889 


B 


04-06-1994 








US 


5308618 


A 


03-05-1994 



Fomi PGT/IS A/210 (patent family annex) (July t992) 



# • 09/44579-6/^ 

PATENT COOPERATION TREATX. 



PCT 



REC'D 1 9 MAY 1999 



IVVIPO 



PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agenfs file reference 

NO 5932/WO 

International application No. 
PCT/EP98/04036 



See Notification of Transmittal of 

FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lP&A/4ib) 



International filing date (day/month/year) 
26/06/1998 



Priority date (day/month/year) 
05/07/1 997 



International Patent Classification (IPC) or national classification and IPC 
A61K35/74 



Applicant 

SOCIETE DES PRODUITS NESTLE S. A. et al. 



This international preliminary examination report has been 
and Is transmitted to the applicant according to Article 36. 



prepared by this International Preliminary Examining Authority 



2. 



This REPORT consists of a total of 5 sheets, including this cover sheet. 

AMMCvpc; io sheets of the description, claims and/or drawings which have 

?see R^Ite 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consist of a total of sheets. 



This report contains indications relating to the following items: 
Basis of the report 

Non-labiishment of opinion with regard to novelty, inventive step and industrial applicability 



It 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


Vlll 


□ 



.... 3.., » n=..^. o, ...... .p.-* 

citations and explanations suporting such statement 
Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



Date of submission of the demand 



05/02/1999 



Name and mailing address of the international 
preliminary examining authority: 

- European Patent Office 

iim D-80298 Munich 

Tel. (+49-89) 2399-0 Tx: 523656 epmu d 
Fax: (+49-89) 2399-4465 




Form PCT/IPEA/409 (cover sheet) (January 1994) 



# 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



international application No. PCT/EP 98/04036 



the report since they do not contain amendnnents,): 



Description, pages: 

-I .-1 5 as originally filed 



Claims, No, 

1-10 



as originally filed 



Drawings, sheets: 

^ 73.3/3 as originally filed 

2. The amendments have resulted in the cancellation of: 



□ the description, 

□ the claims, 

□ the drawings, 



pages: 

Nos.: 

sheets: 



3 O This r.po. h,s beeo .s.a.,i,hed as » '^7-— ^ 

considered to go beyond the disclosure as filed (Rule 70,2(c)). 



4. Additional observations, if necessary: 
see separate sheet 



Form PCT/IPEA/409 (Boxes l-Vlll. Sheet 1) (January 1994) 



INTERNATIONAL PRELIM PCT/EP98/04036 
EXAMINATI ON REPORT 

V Reasoned statement under Article 35(2) with regard to -veUy. mventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-10 

No: Claims 

Inventive step (IS) Yes: Claims 1-10 

No: Claims 

Industrial applicability (lA) Yes: Claims 

No: Claims 



2. Citations and explanations 
see separate sheet 



Form PCT/lPEA/409 (Boxes l-Vlll. Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/EP98/04036 

PVAMINATION REPORT - SEPARATE SHEET 



Re Item I 

Basis of the report 

1 The current assessrrient is based on the assumption that all claims enjoy priority 
■ rights from the filing date of the priority document. If it later turns out that this .s 
not correct, the document PATENT ABSTRACTS OF JAPAN vol 098 no. 01 1^ 
30 September 1998 & JP 10 158178 A (YAKULT HONSHA CO LTD). 16 June 
1998 cited in the international search report could become relevant. 

Dp it6m V 

S^Ii^d statemer^t ur,der Article 35(2) with regard to novelty, --nt've step or 
industrial applicability; citations and explanations supporting such statement 

2. Reference is made to the following document: 

D1 = Yaeshlma, T.: BULLETIN OF THE INTERNATIONAL DAIRY FEDERATION, 
no. 313, 1996. pages 36-42 

3 Claims 1-10 meet the requirements of Art. 33(2) and 33(3) PCT because their 
subject matter is new and inventive over the prior art documents c.ted in the 
search report (see below). 

^" ^ None oVthe prior art documents cited in the search report discloses the use of 
lactobacilliior facilitating or improving the absorption of minerals by a mammal. 

3.1 Inventive step: 

The principle underlying the subject matter of claims 1-10 is the finding that 
lactobacilli are able to directly facilitate the absorption of minerals by intestinal 
cells. 

The closest prior art D1 (see page 41 paragraph bridging both columns and Fig. 
13) discloses the ability of bifidobacteria to increase the absorption of calcium. 



Nothing in 



D1 teaches or suggests the principle underlying the present invention. 



Form PCT/Saparate Sheet/409 (Sheet 1 ) (EPO- April 1997) 



INTERNATIONAL PRELIMINARY international application No. 

EXAMINATION REPORT - SEPARATE SHEET 



PCT/EP98/04036 



4. 



For the assessment of the present claims 1 -1 0 on the question whether they are 
industrially applicabte. no unified criteria exist in the PCI. The patentability can 
also be dependent upon the formulation of the claims. The EPO. for example, 
does not recognize as industrially applicable the subject matter of claims to the 
use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a 
compound for the manufacture of a medicament for a new medical treatment. 



Form PCT/Separate SheeV409 (Sheet 2) (EPO-April 1997) 



^VORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 





(21) International Application Number: 

(22) International Filing Date: 



PCT/EP98/04036 
26 June 1998 (26.06.98) 



(30)Priori.yDaJ: 5 3,,^ ,,97 (05.07.97) 

(34) Countries for which the regional or 
international application was filed: 



EP 



AT et al. 



Annlicant (for all designated States except US): SOCIETE 
(71) ApP>««nt^(g^««^3 ^|3T^E S.A. [CH/CH]; P.O. Box 353. 

CH-1800 Vevey (CH). 

St?) IrcSAptlicants (for US only, BRASSART, Dominique 
(75) ^n^«^^y,»"'25 rue Lavandifere, F-53940 Saint Bertlievin 

(FR). VEY, Elisabeth [FR/CH]; 3 b, rue du Perron, 

CH-1196 Gland (CH). 

f74) Aeent: McCONNELL, Bmce; Soci6t6 des Produits Nestl6 S.A., 
P.O. Box 353, CH-1800 Vevey (CH). 



f81) Desienated States: AL, AM, AU, AZ, BA. BB, BG. BR. BY, 

KP' KR.' KZ, LC. LK, LR, LS, LT. LV, MD. MG, MK. 
MN. MW, MX, NO, NZ, PL, RO, RU, SD, SO, SL SK. 
SL TJ TM TR. TT, UA, UG. US, UZ, VN, YU, ZW. 
ARIPO patent (GH. GM, KE. LS, MW, SD, SZ UG ZW). 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, R". TJ. TM), 
European patent (AT, BE, CH, CY. DE, DK ES. FI, TO, 
GB GR IE IT LU, MC, NL, PT, SE), OAPI patent (BF. 
BJ CF CG 'CI. CM. GA, GN, ML, MR. NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: ABSORPTION OF MINERALS BY INTESTINAL CELLS 
(57) Abstract 



r - lo fr^m thP diet A nutritional composition which contains lactohacilli 
A method for increasing or facilitadng the absorption of mme^^^^ prophylaxis of subjects having mineral 

is enterally administered to a mammal. TTie n"™'°"f^„^°^P°^'"°" ^^^J S minerals, or to satisfy major physiological requirements 



FOR THE PURPOSES OF INFORMATION ONLY 
codes used to identify States party to the PCX on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


AM 


Armenia 


FI 


AT 


Austria 


FR 


AU 


Australia 


OA 


AZ 


Azerbaijan 


GB 


BA 


Bosnia and Herzegovina 


GE 


BB 


Barbados 


GH 


BE 


Belgium 


GN 


BF 


Buiicina Faso 


GR 


BG 


Bulgaria 


HU 


BJ 


Benin 


IE 


BR 


Brazil 


IL 


BY 


Belarus 


IS 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


CG 


Congo 


KE 


CH 


Switzerland 


KG 


CI 


Cdte d'l voire 


KP 


CM 


Cameroon 


CN 


China 


KR 


cu 


Cuba 


KZ 


cz 


Czech Republic 


LC 


DE 


Germany 


U 


DK 


Denmark 


LK 


EE 


Estonia 


LR 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Georgia 

Ghana 

Guinea 

Greece 

Hungary 

Ireland 

Israel 

Iceland 

Italy 

Japan 

Kenya 

Kyrgyzstan 

Democratic People*! 

Republic of Korea 

Republic of Korea 

Kazakstan 

Saint Lucia 

Liechtenstein 

Sri Lanka 

Liberia 



LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MC Monaco 

MD Republic of Moldova 

MG Madagascar 

MK The fomier Yugoslav 
Republic of Macedonia 

ML Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 

MX Mexico 

NE Niger 

NL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 



SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 


Swaziland 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmenistan 


TR 


Turkey 


TT 


Trinidad and Tobago 


UA 


Ukraine 


UG 


Uganda 


US 


United States of America 


uz 


Uzbekistan 


VN 


Vict Nam 


vu 


Yugoslavia 


zw 


Zimbabwe 



wo 99/02170 ^ ^^.p^^^ 



15 



25 



09/445796 

PCT/EP98/04036 

4:: aec'd PCT/PTO ' 0 DEC 1999 



• 



-1- 

ABSORPTION OF MINERALS BY INTESTINAL CELLS 

This invention relates to a method for facilitating or increasing the 
absorption, by mammals, of minerals from the general diet. In particular, this 
5 invention relates to a method which involves the administration of an enteral 
composition containing Lactobacilli micro-organisms. 

Minerals are key elements in major physiological processes. Calcium is, 
for example, of vital importance for the formation of bones and teeth, muscle 
contraction and the synthesis of hormones. Calcium is also an essential 
10 secondary messenger in most cell activation phenomena. 

Minerals, of which the diet is the primary source, are assimilated by the 
body bv crossing the intestinal mucosa so as to then pass into the blood stream. 
The degree of assimilation (or of absorption) of minerals by the body in fact 
depends both on their solubility in the intestinal medium and on the capacity of 
the imestinal cells to assimilate them and to transfer them into the blood stream 
(R Wasserman et ai. In Mineral Absorption in the Monogastric GI Trac. 
Advances in Experimental Medicine and Biology, 249, 45-65, Plenum Press, 

N.Y.. 1989). . 

The location, the efficiency and the mechanisms of calcmm absorption all 
70 alone the intestine have been studied in rats and chickens for many years 

(Bronner F., J. Nutr.. 122, 641-643, 1992; Schachter D., Am. J. Physiol.. 196, 
357-362. 1959). For obvious ethical and technical reasons, such studies have 
been lirJiited in man (Hylander E. et aL Scand. J. Gastroenterol.. 25, 705. 1990) 
and onlv a few in vitro studies have been undertaken (Elsherydah A. et al.. 
Gastroenterology, IM, 876, 1995; Feher J.J.. Am. J. Physiol., 244, C303. 1983: 
Feher J.J., Cell Calcium, iQ, 1 89. 1989). 

One of the most widely studied aspects of mineral absorption is the 
bioavailabilitv of the minerals depending on the composition of the daily diet 
(Bronner F.. J. Nutr., 121, 797, 1993). However, many minerals which are 
hiahlv bioavailable are also instable and are unsuitable for use in the diet. 
Further, merely supplementing the diet with greater amounts of minerals often 
has a negative effect on the organo-leptic properties of the diet. 

A possible solution to the problem is to facilitate or improve the 
absorption of minerals from the diet. However there have been few studies on 
methods of facilitating or increasing the absorption of minerals trom the diet and 
the results have not been consistent. 
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Rasic et al. have reported that the minerals contained in dairy products are 
assimilated better when these products are fermented. This effect is attributed to 
the presence of acids in the fermented dairy products (XP002052238: In 
Fermented Fresh Milk Product, volume 1, pi 14- II 5, 1978). 
5 More recently, Yaeshima et al. have also shown an increase in the 

absorption of calcium in rats from a diei of calcium-fortified whey when a 
combination of oligosaccharides and Bifidobacteria is consumed (XP002052237: 
Bulletin of the International Dairy Fermentation, No. 313. 1996). 

However, Kot et al. Have reported that Lactobacillus acidophilus 
10 naturally internalizes Fe-\ and o.xidizes it to Fe"'^; which is an insoluble form 
which is more difficult to assimilate (J. Agric. Food Chem.. 43, 1276-1282, 
1995). 

Therefore there remains a need for a means of facilitating or increasing the 
absorption of minerals present in the diet. 

' ^ Accordingly, this in\'eniion provides a method for increasing absorption of 

minerals from the diet, the method comprising enterally administering to a 
mammal a nutritional composition which contains a lactobacilli bacteria. 

It has been surprisingly found, by use of an in vitro model, that 
lactobacilli are able to directly facilitate or improve the absorption of minerals. 

20 especially calcium, by human intestinal cells. Without wishing to be bound by 
theory, this is thought to be linked to induction of acidification of the 
microenvironmeni around the intestinal cells and the bacteria in contact with the 
intestinal cells. Both the bacteria and the intestinal cells may panicipate in the 
induction of acidification. This localized acidification might thus play an active 

25 role in the solubilization of minerals, and therefore in the capacity of the body to 
assimilate them. 

In another aspect, this invention provides the use of lactobacilli in the 
preparation of an enteral nutritional composition for facilitating or improvins the 
absorption of minerals by the mammal. The enteral nutritional composition may 
30 be used for the treatment or prophylaxis of mineral deficiencies 

Embodiments of the invention are now described, by way of example 
only, with reference to the drawings in which: 

Figure 1 represents the basal absorption of calcium by Caco-2 intestinal 
cells in the absence oi' lactobacilli: 
35 Figure 2 represents the influence of about 6.7x10^ cfu/ml of various 

strains of lactobacilli on the absorption of calcium by Caco-2 intestinal cells; 
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Fioure 3 represents the influence of about 3.4xl0« clii/ml of various 
strains oflactotacilU on the absorption of calcium by Caco-2 intestinal cells. 

The invention relates to the enteral administration ot a nutritional 
composition which contains lactobacilli to facilitate or improve the absorption ot 
Terals present m a daily diet. Examples of minerals are -1-m -^--^ 
iron and/or zinc. The ingestion oUaMU increases the bioavailability ot the 
numerals, that is to say makes the minerals, which are often not very soluble in 
the intestine, more accessible to the intestinal cells. 

Anv food-erade. lactobacUli strain which may be used. For example, the 
tollowino;/.c/.6;c.7// may be used: LactobacilU. aadophUus. LaaobacHU. 
cnspanl LaaobacUlus a.ylovorous. LactobacUlus galUnaru^n. Lac obacUlus 
aassen and LactobacUlus johnsonu: LactobacUlus paracaser. LactobacUlus 
^reraeni: LactobacUlus brevrs: Lactobacillus fermentum: Lactobacillus 
plantarum: Lactobacillus casei especially I. caset subsp. casei and L. case, 
subsp. rkanmosus: Lactobacillus delbruckti especially L. delbn.kn subsp. lactts. 
L delbnickn subsp. helveitcus and L delbruckil subsp. bulgancus: and 
Leuconostoc .nesenterotdes especially L. mesenterotdes subsp^ 
example (BereeVs Manual of Systematic Bacteriology, vol. 2, 1986. Fujisawa et 

'-^Zi:::^'^^^ of adhenng to intestinal cells but need not 

be. However, the lactobacUli are preferably such that at least 50 bacten. in 
particular at least 80 bacteria, are capable of adhenng m vttro to 100 intestinal 
U TO select such an adherent type of bacteria, a culture of bacteria may be 
ead on a coniluent culture of an immortalized line of epithelial cells ot^the 
■ntestine (EP 0802257). the contluent culture washed, and the number ot bacteria 
adhering to the viUosities of the line measured. 

frobiotic lac,ol,acUn are of pan.cular interes.. Some s,ra,ns ar= m tac, 
capable of adhering :o human m,esti,>al cells, of excluding P-*-"?;-^-;;™ 
which are on human intestinal cells, and/or of acting on the human tmmune 
) system by allowing, it to react more strongly to external aggression 

mmunomodulati^n capacity,, for example by increasing *e phagocytos, 
aprcitv of the ^anulocytes derived from human blood (J. ot Datry Scence, H, 
49 1 . 1 97 1 995 "immunomodulat.on capacity of the La- 1 strain whtch »as 
0 ted by Nestec SA »,th the treaty of Budapest in «he Collect.on Nau le 
5 de Culture de Microorganisme (CNCM), 25 rue docteur Roux. 7^724 Parts, 
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30 June 1992, where it was attributed the deposit number CNCM M225). This 
strain is described in EP 0577904 

By way of example, it is possible to use the probiotic strain Lactobacillus 
acidophilus CNCM I-I225. This strain was recently reclassified amons the 
^ Lactobacillus johnsonii bacteria, subsequent to the new taxonomv. proposed by 
Fujisawa et al.. which is now authoritative in the field of taxonomv of acidophilic 
laciobacilli (Int. J. Sysi. Bact.. 42, 487-791, 1992). Other probiotic bacteria are 
also available, such as those described in EPO 199535 (Gorbach et aL). 
US529622I (Mitsuoka et aL). US556785 (Institut Pasteur) or US5591428 (Probi 
10 AB), for example. 

The nutritional compositions preferably comprise a sufficient quantity of 
live lactobacilli for a facilitated absorption of minerals bv the intestinal cells for 
example at least 10" cfti/ml. m particular lO'-lO" cfli/ml, preferably lO^lo" 
cfii/ml ("cfti'' means "colony forming unit"). 

1 5 The nutritional composition may also contain other bacteria as desired: for 

example other probiotic bacteria. 

The nutritional composition may also include a suitable protein source- for 
example an animal or plant protein source. Suitable protein sources are milk 
proteins, soy proteins, rice proteins, wheat proteins, sorghum proteins, and the 
20. like. The proteins may be in intact or hydrolyzed form. 

The nutritional composition may also include a suitable carbohydrate 
source; for example sucrose, fructose, glucose, maltodextrin. and the like. 

The nutritional composition may also include a suitable lipid source; for 
example a suitable animal or plant lipid source. Suitable lipid sources include 
25 milk fats, sunflower oil. rapeseed oil. olive oil, safflower oil. and the like. 

The nutritional composition may also be fortified with minerals and 
vitamins. It is especially preferred to fortify the nutritional composition with 
calcium. 



30 



3d 



The nutritional compositions may be prepared in the form of food 
compositions intended for human or animal consumption. Suitable food 
compositions may be provided in the form of liquids, powders, and solids. 

The nutritional composition may be fermented to obtain a sufficiem 
quantity of lactobacilli. Fermented compositions based on milk are thus 
particularly suitable. The term milk applies not only to animal milks but also to 
what is commonly called a vegetable milk, that is to say an extract of treated or 
untreated plant materials such as legumes (soya, chick pea. lentil and the like) or 
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oilseeds (rape. soya, sesame, cotton and the like), which e,-:tract contams proteins , 

oW n r in colloidal suspension, vvh.ch are coagu.able by chemtca, act.on. 
r^id fermentation and/or by heat. It has been possible to sjtb^ea these 
vegetable milks to heat treatments similar to those tor an.mal tntlks^h h=. als 
be;n possible to subject them to treatments which are speetftc to them, uch as 
d e l„ izati-. deodorization. and treatments for suppressing undestrab.e tastes. 
Finally, the word milk also destgnates mixtures of animal mtlks and of plant 

It is also possible to add, mix or coat the nutritional composition, dunng 
,3 preparation. w,th an approprtate cuantity of a culture oUaac.acM. .n l„u,d. 
concentrated, dr^ or encapsulated form, according to need. 

It has beJn found that the microencapsulation of the lacwbaclU has 
^herapeuttc advantages. First, microencapsulation significantly increases the 
s ; al of the lacotacU. and therefore the number of live ,.c,o,ac.ll. wh ch 
arrTve in the intestine. Even more importantly, the laaotacnU are gradually 

into the intesttne. which permits prolonged actton of the ,ac,otac.n. on 

^Terabir::::.: » ......^ or 

sprav-dried (EPOS 1 8529), and they are incorporated into a gel conststtng. for 
example of a solid.f.ed fatty acid, a sodium alginate, polymenzed 
hrotpropvlmethy.cellulose or polymer.zed polyvinylpyrrohdone. To thts 
effect ihc teachino o,ven in FR2.443,247 is incorporated by reterence. 

The nintion-al compositions need no, contain carbohydrates necessary ot 
active Irmentation bv lacCaalU in the intestinal medium. On the cotttra y . the 
itared absorption'of is independent of the fermentative activity o 

e lc,7« but rather appears to result from the direct 
Z olan. and the intestinal cells. This is though, ,o induce acidification of the 
m roenvironmem and therefore a better solubilization o. t e minera s. 
However. ,t may be desirable to provide for renewal or specif) 

0 multiplication of the /.c.Mc,«, in the ^"-^^'-^^XX'^;':: L 

ff..t Of ficiliiated absorption of the minerals. This may be achievea d. 

;::::ht:rciiita,eth:speciricmuit,pncat.^^^^^^^ 

35 fructo-. gemio-, galaco-. isomalto-. manno- or xylo-oligosaccharides or 
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oligosaccharides from soya, for example (Playne et al., Bulietm of the IDF 3 13 
Group B42, Annual Session of September 95. Vienna) 

The preferred pectins are polymers of a-l,4-D-galacturonic acid havino a 
_ molecular weight of the order of 1 0 to 400 kDa. which can be purified from 
carrots or tomatoes, for example (JP60 164432). The preferred oalacto- 
ohgosaccharides comprise a saccharide portion consisting of 2-to 5 repeatmc. 
un.:s of structure [-a-D-Glu-(l-.4)-P-D-Gal-(l->6)-] (fakult Honsa Co.. jlpan) 
The preterred tructo-ohgosaccharides are inulm-oligofructoses extracted from 

10 Fru-(l->2).p-D-Fru.(,^2)-] (W094/I254 1 ; Raffmene Tirlemontoise S A 
Belgium), or oligosaccharides synthesized from sucrose units which mav 
comprise for example, a saccharide ponion consisting of 2 to 9 repeating unks of 
structure [-a D-Glu-(l-.2)-p.D-Fru-(l->2)-] (Meiji Seika Kasiha Co.. jlpan 
The preterred malto-oligosaccharides comprise a saccharide ponion consisting of 
1^ to 7 repeating units of structure [-a-D-Gal-( 1-.4)-] (Nihon Shokuhin Kako^ 
Co Japan). The preferred isomaltoses comprise a saccharide portion consistino 
of 2 to 6 repeatmg units of structure [-a-D-Glu.(l-^6)-] (Showa Sangyo Co 
Japan). The preferred gentio-oligosaccharides comprise a saccharide portion 
consisting of 2 to 5 repeating units of structure [-P-D-GIu-(l->6)-] (Nihon 
Shokuhin Kako Co.. Japan). Finally, the preferred xvlo-olisosaccharides 
comprise a saccharide portion consisting of 2 to 9 repeating units of structure [-P- 
.\y]-(l-^4)-] (Suntory Co.. Japan), for example. 

The quantity of fibres in the nutritional composition depends on their 
capacity to promote the development o{ lactobacUlL As a general rule the 
nutritional composition may contain from 1 to 50% of such fibres (bv weioht 
relative to the dry matter). The concentration otlaaobaciin may be at least 10^ 
CFU onactobaci/li per g of fibres, preferably lO-* to 10^ CFU/o of fibres 

Another advantage provided by the fibres consists in the fact that the 
mtestmal transit is retarded by the fibres. This is panicularlv the case if the 
quamity of fibres is large, that is to say of the order of 20-50% relative to the 
weight of the composition. The lactobacUn being graduallv eliminated bv the 
action ot the intestinal transit, it is possible, in this manner, to prolono the 
beneticial action of the laaobocim on the absorption of minerals bv t^he intestine 
The nutritional compositions may be in the form of anv suitable enterallv 
administered food. For example, the nutritional composition mav take the form 
of a fermented milk (EP0577904), an infam (EP0827697). a fromaae frais 
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,PrT/EP97/06947). a ripened cheese, an ice cream (WO 98/09535). a brscu.r 
'fi,S fjrcr!an, (EP704,64: EP66603,,, a dry sausa.e a„d,or a pa:e 

(EP689769). ic,. im form suitable for people 

The nu^ona, co.pos.uons '^^Z^L.o^^^o^ «„. no, 
who cannot tolerate da.ry products. These nutr t,o P 
contatn allergenic n.i.U derivat.ves. For exantp e^ ^^^^^^ 

protetns. the nutritional cotnpos.t.on ^-^'^ ^^ 
,,p.al,ersenicml.deriv^.s^Th^^^^^ 

with European direcHve 96/4,EC ^^h■ch s detectable 
aliergenic proteins should he ™"""°':°'=''''^,l'^"C49/12. annex point 5,a. 
than in a nonhydrolysed milk (O, J. E"™^ ^ ^^^^^^^ .g,.,,,, ,„o,. 
,„6: Frttsch* . Int. Arch Aller. ^^^^^^ ,„„„,ent or 

who are ^--'^-''-8.-'' ^^J^l'^^.^^^,,,, means ofspecific e.xamples. 

'"^:r»; entt: ^t u ess othenvise indicated. These examples 
::^:~:> -.y a„d do not . any manner constitute a 

limitation of the invention. 
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EliarrmlsJ- . ^ ^ „.ev,nrr, T iicifer yellow from Sigma. 

•»5r nP 1, is obtained from Amersham. Lucuer > ci 
iJdatsrmhl CaCl^ is omam components ot 

rc;rcr— rorrdifcuisupports.^^ 

'^^^ the human cell line Caco-2. '-^-^ ^ ^^Cection (passage 
.denocarcnoma. .s obtained Irom '^^^^^-J "o^ceUs/cm^ in DMEM 

->-^''=-!l"7:r::u:sr';::e ttalcalfserum. 1 ms/mlor 

comaining 4.d gA ot glucose. _u /o oentamycin and 

ft.„g,.one. 100 U.-nrl of P=-"f — ^reiar vCips,nI.ed and placed in 
of nonessentia armno sjhe cells .e^^._^ ^^^^^^^^ „,.,„ents are 

culture agatn at 1 .20. The ce s ^^^^^ ^^^.^^^^^^ „„h a 

placed ,n J*'™ j,"!,, ,he cells are maintained in a 10% 

Uyer ot collagen ' ^-<> ^^'^^ ^^^^ ,,p,aced every two days. 

COv'90% air incubator al j / ^. ^^^^^ 
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.es. ma.es „ possible ,o „ cell lyslTand/o t h U "J:;™"™ 
e.os.™idase aci. i,, .leased ,„.„ ,he supe™a.a„. loL e J 

^ cells It ,h, . H "1 ' '""^ '^"^ '"'=Sn>y the lawn formed bv the Caco 
- cells a. the end of the.r gromh and of their differentiation is evalua,;d bv 
-asurtng the transepttheha, elecrical res.stance (TEER, usin. a ' 
oltmeter/ohmmeter Millicell-ERS. The calcium absorption experiments are 

::-::::L:rrirrcrmr^^^^ 

the bottom companment of the inspn u '^^'""""^^^ and then 

the cells) receives -T^l T '"'"P"'^""? ^=tosa (basolateral pole of 

n -r II Z u nr. ''*'>""^ NaCI. 5.8 miM KCl 

0.4 mM NaH.,PO. 0.44 m.M KH.,PO.. 0.8 m.Vl M.SO. .0 mM HEPES 4 mM 
giutamtne. :5 mM glucose, pH 7.4) supplemented Cvith ^ 5 mM c"ci 

'^'^^'^^^ ;^ of earner buffer supplemented with 10 mM CaCl 
and trace amounts of-'-^CaCU and LucifWv^ii tu ■ '^miviLaLl, 
-lor ^ -A , . Lucifer vellow. The mserts are then olaceH nr 

scintnia™roZ:i"m"::ru i::;? ' ""-^ 

- Influence nf the //7rrr.A^fp,7/f. .Up ■ . 

P^5) LaI7 In- . T LactobacUlmjohnsomi Lai (CNCM I- 

1 — )- La i . . La_. . La. 1 : Lacohacillus acidophilus Lai 0. La 1 8. La3 1 : 
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Uc.o,acU,us Lausanne. SwUxerland, are p.ace 

Ihemophdus StaO, ^^<es lacwbacUlus or M17 tor 

,„ .u,-.re under anaerobic -"^--^^f/^.t „d resuspended in carrier 
, Streptococcus for two umes 24 h. wash d ' -^^^^ ^he 

• ,„ffer before being ,n,roduced in.o ^^^JZ^^J^^^^. .=s.s (6.7x,0^ or 

Caco.2:bac.eria r.tio is then about "J"^-^ presented in 

3 4x10' cfu/ml in the lop companmenl ot the '"^"'^ 
Figures 2 and 3). The absorption of calcum ,s evaluated 
10 protocol mentioned above. , calcium -radient was established in 

MM^^^^i^'^^^^^ contpartment. which 

the inserts by introducing 2.= mM CaCh '2*; ' -„„ „b,trarily 10 mM 
corresponds to the normal human P , .„ „,cium content 

CaCh into the top compartment, wh.ch ^ ^ i„„,„ated 

of calcium by the Caco-2 cells .s - „ ^^e presence ot the 

adherem Lac.obacUlusjoHnson,. ^a' ^^^^J,,^ ,„d in the 

„on-adh=rent LalO and ^^-^ (LR7) 
presence of the L paracase, (STl 1), t. gc-^'^r 

^ capacty of the bacteria to adhere to 

„ot appear to correlate dtrectly ^X:^ ::^'::Z^o. of Lucifer 
calcium by these same cells. In all 

vellow is modulated in a sim.lar manner » r™am ^^^^ 

30 • A — '"P" '"^rpVeLroT ^esardless of the stram, 
when the Caco-2 cells f .^^refore no correlation between 
except with the Sfi20 stratn (Table ). There ,s 

i crease m the absorption of calcum and th. d c^a P 

certain bactertal stratns capable ot ofCaco-J. This 

35 capable ot -tdtfymg the exper.men m - ^^^,,,3 , 
„eans that the acid.l.cat.on m the presence 
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collaboration between the two rvn^c «f ^ 

cells. of organisms and could be due to the Caco-2 

IMsJ.: Influence or/aaobacilli on the dH nfth. . ■ 

or in the ore.enn. .fn.. . expenmental medium in the 



absence or in the presence of Caen- ^ cells 




Example T 

Tests similar to those carried out in Pvorr,^i i 
determine the inHuence or lac,ol,TcZ "!T7 '° 
intestinal ce„s in the presence ^^Z^^rTT""" 
P^e.o.ie HBre,. THe res.ts cc„«™ tJir:: ,"; ^^^^^^^ 
absorption ot minerals by the intestinal cells. 

ExampU -. 

-er.:::::;;:r;^^^^^^^^^ - - .o 

zinc by the intestinal cells. The results conf™ "^7, * T'"""' 
the abso^tion of minerals by ,he IntestLaul ™ 

Eiamokjl Encapsulation ol lactic acid bacteria 

tn ^rZlr" ' '-""--^ -posnion. 
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,ocu,.,on .s ca..=a ou. > , t^pt^s^tc. The 

U. (CNCM -.33. The r^^^^:::,:^ .e aUu.e. in 
cuUure broth is centnfaged mi 240 g of cel^s ^.^^^^^ 
,50 ml of skimmed milk supplememed w>th 7 ^ te.os ^ ^ .^^^ 

;.„g liquid nUrogen. The f---*^'"^;f;; ^1^^^^^^^^^ vegeuble fa. 
,3pe.s,o„ of *e P-f; — ^d aMS-C. ^he dispers.on is m.ec.d 
having a melung pom, ot « C and q ^^^^^^^ ^ 

a, 45«C under a pressure ot 4 bar, *= „p of a vertical 

amount of 1 part of dispers.on fo^ , p,aced at the bottom of 

cylinder 1.5 m in dtameter and "> ' ^ , „i,,obeads containing 

the cvlinder. «hich comams l.qu.d mtrogen m ^^^^^^^^^^^ ^^^^ 

.he bacterta whose d.ameter vanes — ° » ^..^^olic solution 
„,crob.ads are then placed '"^trbed n quantity such that the ze,n layer 
contatning 8% zein is sprayed over the bed, ■ q ^^^.^^^ 
formed around the microbeads j ° ^ ;„„po,uion intended ,0 

The microbeads are then mcorporated mto 
.,ci,,tal the absorptton of minerals by the intesttnal cells. 

Concentrated base for ice cream --^^,^::::^s. 
20 min about 1 1% of lactic fat. 8.% o m k sol.ds (s ds ^^^^^^^^^^ 
5./, of glucose syrup and 0.6«A of p,,,„,,ed at 85-C for 

V-IS'C and at 2 10 bar ^^^^^^l^, ,1 .ooled to 4"C and 40% o. 

22 sec (APV pasteurizer. France, tvrcu 
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.... . ... ^ ^^^^^ '^^ml) strains is added thereto. The 



composition of this concentrated base 
Ingredients 



IS presented in the table below. 
Fat (%) 




Acidified 
milk (40%) 
Total: cream 
base + 
acidified 
milk 



After maturation of the cream for P h at 5°r it f 
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chocolate (spraying over the cream) are thus used 



.vafer cone. .30 m. of whipped ice crean. (about 65 g) and 5 g of 



W eight (g) I Sup plier 
52 

10 1 Raffinerie Tirlemonioise S.A., 
BE 

27.8 
8 

1.5 
0.5 



Ing redient 

Ordinary wheat flour 55 
Starch 

Fructo-oligosaccharide 
Raftilose^ L30 
Sugar 
Fat 

Emulsifier 
Salt 

Total; wafer recipe 

. Knur 1 0« cfW- of lactobacilli are thus provided per ice 
U g of fibres and about 10 ,,,elopment of /.croi,.c///f 

cream con^et. The fibres, by pro-otmg the speafic J^^^^^^ 



in 
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Clai 



F iiu me absorption ot minerals by a mammal. 



20 



2. Use according to claim 1 in which the lactotacini is a Laaobacilk^s 
bactena which is capable of adhering to intestinal cells. 



1 0 johnsonii CNCM M 225 



strain. 



Lir,"r TT"' '° ' --ai nutritional composition 

fachtates the absorption of calcium, magnesium, iron and/or zinc 

- 7^ Use according to Claim 6 in which the enteral nutritional composition is an 
.nlant formula comprising hypo-allergentc milk protein hydrolysates. 

^5 Lh '° ' "^'^ """"0-1 composition 

turther comprises prebiotic fibres. H"suion 

for the"," P-Paration ofan enteral nutritional composition 

tor the treatment or prophylaxis of mineral deficiencies. 
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Basis of the report 

1 . The current assessment is based on the assumption that all claims enjoy priority 
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4. For the assessment of the present claims 1-10 on the question whether they are 
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compound for the manufacture of a medicament for a new medical treatment. 
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